Mitochondrial fission controls DNA fragmentation by regulating endonuclease G.
Mitochondria constantly undergo fusion and fission that are necessary for the maintenance of organelle fidelity. However, growing evidence has shown that abnormal mitochondrial fusion and fission participate in the regulation of apoptosis. Mitochondrial fusion is able to inhibit apoptosis, whereas mitochondrial fission is involved in the initiation of apoptosis. It remains elusive as to whether mitochondrial fission can regulate DNA fragmentation during apoptosis. Mitochondrial fission is triggered by dynamin-related protein-1 (Drp1), whereas mitofusin 1 (Mfn 1) is able to induce mitochondrial fusion. Here, we report that Drp1 is required for the release of endonuclease G from mitochondria. Knockdown of Drp1 can attenuate DNA fragmentation. Our data further show that Mfn 1 prevents endonuclease G release from mitochondria and the consequent DNA fragmentation. Intriguingly, Mfn 1 could inhibit the activation of caspase-3 and caspase-9, which are necessary for endonuclease G translocation to the nucleus. Our results provide novel evidence that DNA fragmentation is regulated by the mitochondrial fission machinery.